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ABSTRACT 

PURPOSE: To effectively use the self -diagnostic information and to improve 
the reliability of a device by holding the information of the 
self -diagnosed result performed at a smart sensor side at a register. 

CONSTITUTION: In a sensor 1, a communicating means 13 transmits the process 
quantity such as temperature, flow quantity and pressure detected by a 
detecting part 11 to a receiving gauge 2 side by a current signal. At the 
gauge 2, the current signal corresponding to the process quantity 
transmitted through a transmission line 3 is converted through a resistance 
22, an amplifier 23, and an A/D converter 24 to a digital signal D(sub 0) 
and held at a register means 28. In the same manner, the information of the 
self -diagnosed result performed by a self -diagnosing means 14 at the sensor 
1 side is converted to a digital signal D(sub 1), and held at the means 28. 
The diagnostic information of the action and function of the means 24 of a 
self -diagnosing means 3 0 in the gauge 2 and other circuit is held at the 
means 28 as a digital signal D(sub 1) . Signals D(sub 0), D(sub 1) and D(sub 
2) can be read at the arbitrary timing by a host computer. Thus, the 
self -diagnostic information can be effectively used. 
? 



BEST AVAILABLE COPY 



(HOB+fflWWr-CJP) 02) & Hfj i£f & (A) 



#fi¥5- 122768 

(43)'&M B «5 ^(1993) 5J=J18B 



(51)Int.Cl. s 

H 0 4 Q 9/00 

F 0 2 D 45/00 

G 0 8 C 15/06 



3 11 H 7170-5K 
3 7 4 8109-3G 
D 6964-2 F 



F I 



(21)tt»^ 


^¥3-41972 


(71)£«A 


000006507 










(22)iBHB 


3 ^(1991)3)3 7 B 




^ffM^M^WZTS 9#32^ v 






(72)^BJ# 


fAllj 








S^ili5ffiiKB ; m t: pHI2T§ 9 #32^ ^ 














(74)ftJIA 


#S± /hiR {fib 



(54) [ mm VZW ) 7' n -b x ff ^Sff «g 



(57) [mm 

$>Z^ lt-k{tLV>tmm£ t'XW. o z. t tfx* # -5 J; o IZ 
{5£S& Sr;0 LT3£ £ Jit 7° o iz X{S-§- £ f>" * Mf-§- 

mm? z t- * t m aggm fBttaj^-eaiai £ ^ t g 
amitfg^M-r^x-f z&nirzvi?** tx- 




(2) 



^¥5-1 2 2768 



1 

hu IB v -f 0 n y p -b •> Jg«© t > M'Hc . 
aa656ffiH*tc^ir UT-te g Bf£K 

[000 1] 

xtSBlyfc-fe>*^6oyn-fexfflfS:SH -©M 
[000 2] 

©#£1431 1, To -5. 051*. COX-?-|--b>-9-i:-ec 
12. jim#©l 34t'^ltl>5. X7-ht>^ 

l-cttaiSixfettajfs^i*. «*.tf4~2 o m a ©mat 

«■§■ fc 4 U . 2 3 Sr^TSffiStgS 2 ffl IZ &'£ £ 



2 

K/\>u K * - 5 ^Vl/fc i: ©ilfg^gK «k »J . -fe > -9- 1 W 
fcHSo fc y . -b > * 1 ffil C 6 ©«EiE5r - ^ ^ - t © 

gmsHS2fflj*»e»-fev-y;ifliife4^tt-fe>-9-ifli*»e»s 

<S*t* 2 ffltc^S tia^S/ * Mg^®«?- £ jft-f 
IT'S S . 4~2 OmAOfEHT-^b-r-S^a-fexm-^ 
(7^a^§#) I PlC iffl*»S:«/J^fi«T-|gfflL 
fer f ;KS# D s Srfift U T{ro£f £><£7tc!fc-oTO 

l±. ffiKRc©m£TfcLT£f3ir£. Smit 

T'lt. ^-ftWOft^t). 2tt£»afr3®ffiiSmffl©*E 

4. H7l±. ^T-h-b>-9-lf|tS:{gItaff2#Ji:T'ft 
8+S2ftiJ^e)t±lS«?)^3V>KS:^v-h-fe>-y-HH!llc 

su. xv-h-fevtm±#ic-t©3v>Ktc^-r4jg 

[0003] 

30 MTi^UJcofr^^ga) r©J;olc«^$^4 
SfflSHS 2 f|l± i © 7° a -b xffl-i-fc' W ^ffiLt^ 

ml i'j^^s>4v>(±^#©f+aij^. ^-a©a 

Z&mz'ao z.tiMmiit£^x\^. d©<t 7 «eg a 
l&»i&!IJSUfc*£. C©ga#»r*Sm©tifgS:i:'©a 

tU±\ 7s^-h-b>-9-lfflT'. MMt'oi 1 ?^^ 

*'JfflT'^ 5 <fc 7 L-C««tt©»v^n-fexm*Sfl»S 
[0004] 

so [gRg&Kst-r5fc«!)©*a) ^©^gw^ii^-rs 



(3) 



«Bi¥5-l 2 2 768 



3 

*5H§tt. ?° a -fe xfcfiW U fe-? -f 7 a 7° □ -fe y 
©■fe>*i:, C©-fe>^6{53$&;|lTgtftfe7 ,, n 

tssEsmttssfflic. &&mftLxmt>htzy°u± 
«settffi*aat&8fit^aj#ai:. .A/D««#a-c 

/ #eftfe7°n-fex{S-^lcH«-r.57 1 "-i' h a B»Bftil*g 
[0005] 

rtl/CSfctiTV**. £fe, aa^tsr^ait. £g§tt$> 
*v>fcfae5jB»cj»i:-c-fe>*©»ft • «&g3?©a a&Sr& 

Ht5 I/O**.. SfSStSffiO© a BIM ati. 

-©aw * tt^t « is r -fe >*«i£ a B»»f*s»© 
ams**^. z<Dm%it%vtz±yvit. aa^K 

9 /HM- £ 7° □ -fe xffi-§-© # *» e>«iaj u . * © it $g 7° 

n -fe XfilcM-T 4 r- 9 ftT i^U^'x^g 

[0006] 

[»] «T. 0iB&ffl^T*i8i93©l|]!iSW«:»ttH 

swi-fa. nut. *i«»-iM^t«^Dy 

i7D7 <, n-fey^«j©-fe>-9-T'*5o 2it.r©-fe>-y-i 
^{SSSS (d©^T-t*2)^{g^S&S:^-r) 3$r^LTjg 
*ft£ftfe3:{St1*T?fc*. -fe>tfllc*fnT. lllitt 

*.img, am, a*, $fe^©7 o o-fexft£&ti}-f £ 

ttfMlK?&a. 12tti«DtttijSll*>6<DfflttA* 

13l±»{S*afc*8JgWKjRLfcfc© 
T*. «-ME**tlfcfll#«:«*.tf4~2 Om A©* 0 & 

S# 3 UT-fe 1 f ]lCj£ ^ft-S&ffi© 3 -v > K let* 
-oferV i^MS^Srgfrr^&K. *©n w Klc 
U ferV >Ufl» SrgfSSNB 2 {Iic3g& U fe y f 
3. ffi-§»#ai 2*jfiffl#Sl 3 It. *©£SR*fe 
tt— SCA'T -< 7 a 7°a "fe y +1- oT$l&£ ftT l> 4 . 
1 4 litldigfl 1 1 . 1 2 . jfifS^m 1 3 4" 

^©iw^^iaii&iBEWtsiBftBf^aT?**. a 
m#a 1 3 it. a a^rr^a 1 3 T'*#£ftfe a a^wf*g 



4 

[0007] SfiffHS2ttJ^T. 2 llt-feV-9-lS:®) 
*»f fc©©i:»S«t. 2 2 tti££&mgi 2 1 i: jg$!Kc* 4 
«k 7 ICfcgSS 3 bfei&nT'. {sSS&^m-i- S f^D 

Lfc y . bxm e>ftfe{f % & y m u fe y *■ 

*&©«HI&WbTo*. 2 3ttJS»i2 2©nS»lCl2> 
-9- 1 to 6 % 6 ft fe 7* n -fe x«» tcrt? G T^-f 4 flffifll 

^&aaS-ti:4 7-f;i/i'S:^-e^a. 2 4fct«*S 
10 2 3T'lt(ps$ti,fe7 <> D-feXfl-i-$:r'>"^MS-§-lC^-r 
5A/D^^ST'fe-5. 2 5»t^rAT'. 5ffift§52 

UTi8ft2 2©raJ8K8HraLfe»j. Jg*t2 2©n5«ic^ 

1*ft«BEfll*©+*»6, ■fevtJ-lfjA^j^^ftfer-c 
^MS-§-5:»SfbT^aiL. *ftSr«iMLfeyr4. 2 

6i*g)#*.s&. 2 7{taB^»Hf^ttai#ia!T% 

^.EHS2 6i^UTii«!l*&ai»-r*i:«VC. dfeii 

m^©**'6iE»»flS»S:w-rfll«S:Jftaj1-. 
20 3 0tt^tt«2©#$IK©ilfH>«M8«;iB»ffr« 

aa^w^ar-feSo 

[0 0 0 8] 2 8itA/D^#a2 4T^#e>ftfe7*D 
■feAffi-f-KBiji-r.&r-* DOt. aBS»f*a30T- 

©aBS^stcM-rsr-^Dit. aB^Bfitfgtt 
7r-ttaiSftfe-fe>-9-iij©aa^»fi!g*icig 

t&f ! -9D2&&Wt&l'i'*9 ; £8X'3i>&. 2 9tt 

±mtwsmt<D : r-9 ©^ »jis y zfiomimm (a 

«-f>3»-7x<<X) T'. ^0^lHlSS2 6$:^tT^T : 
A2 51coj5:^S. ^#^lHlSS2 6tt. ^7-"A2 5i:a 
30 {S^S2 9©P a 1. *rA2 5i:iB»»at«ttai#a2 
7 ©F^ lC|g It <d ftT n T . ±{fi[ JtWft A'«ffi 

ti&? b ffl(cttM« ft. a a£»ftira«iai#a 2 7 

{§&'<77 ft&.ttifi? a JlCgflKS ft4 7 ICfilfiS UT 
S. ' 'T'. ffl#A.@tt2 6. gB»BH««}*ai#S2 

7. ui/x^$a2 8. ifi{i#a2 9. aa^»f^a3 
0 it . ^-r ft ©-gpfe ^ t > 1 1 ^95 •& v 7 □ 7 0 o -fe y 

^T'Smu-Ctxk^. *fe. *6^«tHB&±ffi©tt 

^icjgMi"^^. ^fte.©iH]sgfesv>it$a©-gii 

40 [0009] m2 it. ±<ast»»&sm&MB2K:aas 
u cftiit-fev-y-i ktDfflT'Tj i?9 jvmmz&oWi 

^©. ±i?* : F©»aB8^S:*-rsa©7*ayi;H-C* 
S„ ^xA2 5lt, «JSPA.@«J2 6S:^LTiiffl#a2 

9 tiA>. a zmmmia,*® 2 7 ^ttnt« ft. mm 

a.@SS 2 6 it r ft 6 A> 6 ^ ft 4 iifSS* ©SKfi^J^ 
S:^7^^. ^& 7 s a 2 5 i;«k y jfi<g$rHti-rs«k 7 ic«|^b 
Tfe-So ■trA2 5-egeSH$ft"Caj*Sft-5#S©=>v 
> Kit, ffitt 2 2 »c«SK feift-f d i: T'fV i< ^<S^ i: 
^y-fe>+M#H:^S^ft2>. ^fe. •fev-9-ifi]*^© 
50 r-f^*yH8*l*. *7 r A2 5tfi6fit2 2©ffiJS5K£-r 



(4) 



#B8¥5-1 2 2 768 



5 

[0 0 10] i©J:dt«fiftUfcSSKCDlM^&*»C. 7° 

D-fexM-t ©ft^i:. r>r s/^ni-si- 

3 c*feassp i iT'&&ufc. sg, ass, e^, jRa^ 

O^DtXi?:. #J;U44~2 0mA©«k7fc&te{b$ 
tifc«*{g^I pT'Smt+fS2ffllcfeiS1-S. SfSI+gg 

*©p5«K«EVoS:$§£3-*a. if , tsSI 2 3 14 CI © 7° 
D-feX<g-§-£tf&if<iiiU A/D«ift#a2 4l±. 7°D 

S. ciiT-^$ti,fc7 0 n-fexfiic5i:d-/S1"af : ' ) ' ->"^^ 

ffi-i§-Dol4. Ui/"X*3M8!2 8fcftft£*ia. Ui^X* 
2 8 KfiH«S £ tiTi * 4 7" n 1z Xfg-f - 4 r -r 

i?$ jut- ^Doit ±<uif ttS© * -f > f-ea 

[0 0 11] (r-rS^KM-WfRu) 03 14. r^f" 

froT***©*:-*-*. £flflH«2Ct>^T. gB!£®T 
tf *Ettffi#a 2 7 14, tfiRli'T 1 ©B#,£,T\ -fe v-y- 1 CD 

ga&s«S£©ttfBfcS!*safc©K. «i?a.iEi!& 2 6 

t»rB15#REQlS:ISff1-4i:*C tt<WSU37> 
KtaWJ-f*. ^xlHlSS2 6t4jimS*REQl 
ttT. *rA2 5SrgB^Wtt$gttai#©2 7fflic^ 
X, ^SlUn^>KS: ; ErA25$:iiT. -fe 1 
MLXmmtZ* ^©uvK&gtffc-feV^lli. 
j&^ft-b 1 $1© i B!£W#a 1 4 K «fc o T^Jg L 
£ B^»f«S*©1f « - iHI#S 1 3 -f S/* * 
i:UT7°a-fexm-§-^fil:U. UXtf>Xi: UTgffift 

(DTJ V9 Mt%\t. =tT A 2 5 -CSfSS *IT 2 ©B§,£ 
■eSB1MW«l«iaj#a2 7j5«. 5ga6SixfcgB»»Hflf 
«D2&ttiUU C;ft&l/i?Xi»#S2 8lCfitf#S-ti- 

4 . u x * > x # g ew #a 2 -earn s n fc 

o kleHfHC ±&<Dtm.m^iiMV)fi 4 5 >2'T'I^ 
[0 0 12] B#£iJT3tc£oT. ±{fiSm«^-fe>*l 

tc*r utmif * offlsa* if 7 e. aim & ft e> 

»£, am#S2 9 £*£T. «»*.@!&2 6 IC^dSI* 
REQ3fciJjj!rf*. £©iI«iS#REQ3 &£tffc9J 
$*.|sltt 2 6 (4. * r A 2 5 £ii<g^a 2 9 ffl 
L. ii(i#a 2 9 ti-fe 1 IcSsf OTiS^n 7>KH 
TA2 5&*M,T5&g-ta. C©|ffllC. #Rt4'B$£lJT 4 

©h#.&-c. g a^Bftt8a*as#a 2 7 aw g am»r© 
u © «> t affls* r e q 4 & utr U fc k u r 



6 

fc. ^^@SS2 614. %SEji«#®2 9*»(giSji3 i & 
g#R E Q 4 14. m&^jR-r <fc 7 K*© £ * * K £ 

u-ettA^T-rsi:, i>x^>x^smgtgs2ffltcjgii 

-TSo ;r©ux/tfvxi4. ^rA2 5?Sfll**i^0#iL 

@ss2 6 , am#a2 9 &g-c. ±mmm\^&mt£ 

10 [0 0 13] WBPA.0H2 6tt, C©l/X;tfVX&±<i 
f+$T«C$E£ UfcBf.ST 6 T'«$$;h,4. ^^mss 

S#REQ4&atf. ^ErA2 5i:gBmtffg«3ai^ 
JS2 7 2:fi:iftRU B^ijT7lcfcoT. K*»y3^v 
K$: J ETA2 5S:gT-feV-9-ltC^UTiim-r-5o d© 
<k7i:, 9J»*@g&26i±. ga^»rtffRttai#a2 7 
A»6©aflB!*fc. 5i[i#a 2 9 A^©ii{iS*©^Mfe 

20 14. w&itztmmiz&E s m$®i4x<<D&zBmffi 

fE$:UX^>Xi:LT3§^L. -2-©tffBl4B#SijT8©Bf 
.€T'l/^"X3'#a8lC^$ix5„ fct. -feV*l© 

ga^wm$BD2»4. jfi^^NffflnaNa (m»4TD) 
4. s^sts2rt©aa»»f#a3 0tt. a/d**# 

a2 4^p^©ffi©lH]SS©i!)^<ilg©gB#ir^. 
C T^)5£ U i ®Wm $BD 1 5: L/ ->"X ^a 2 8 

©ea^BHt« &m<D9n>?x\ {&© 

30 f-?Do, D2i:ftlc-i»KBlE*Bl'6ii:*^*<b. 

[00 14] H4J4. *Ha5©[fe©HS£0iJ©g|g|5©fi?fi5c 
7* d v 0 mx-Sb i> .' - ©HJSWT-tt. SffiSt^ 2 © 
r A 2 5 A»e.-fe 1 iztt LXmm? a#fflCD n v > K 

&4*J9)Vto*) 5:- {sj£ttlc#AS*.fciI»E«K2 
nc^DU. t©«£EllES:|Eiac:i:^aSflrra*7 

©epap, ayfflu&ff-jJ^KLTfcJ:^. Sfe. ±se 

40 ©#HMSWT-14. SmttS2t4Ui/'X^#atCtSi#$ti 

aj-r£fc&sb£Lfct»©-e&a#. Sfflws2rticv-r 
* a > u x ^ ^a * as 1" £ 7 u r *> <t o . t tz . 

■fevy-l^«i3g^^tv4gB^iHffS©rV i/9Mn% 
tt. 7°oizxffi-!ticSat£;:t£$£Lfc#. 7°a-fe 
x(9*©{ga6&-B$tt^if jhbT. t©Hlicr^ 

[00 15] 

50 [|gB^(7)^] J^±|¥Mn^LfcJ;oi:. #HiflnJ: 



(5) 



*5Ga¥5-l 2 27 68 



7 

4 v * ttJbffifflttJWSfc t' $ 3 d t T' * 5 «k o K & 

*o £ BH»f»*otim fc«>©3i«l±. 01*. tf -fe 
y&umWfso n Kil{gfc£fi:$£-f 4 d 1 4 < 
fro ~t#T'££. 

[Hi] *frao-4d8«!«:art1ll«ft^ny^H-P* 

[02] ±ttttt»S:3WStt«KttttLi*l6fc-fc>* 

[04 ] *«|iaote©^fisw©iiaoifts^ ayfit- 

[05] XV-hiz>-tl-i:^01^e)C7)7 o D-fe^{f-§-S:S 

[0 2] 



8 

[06] 2lS|{c^lfS$:^UT{5s|$^4ri/ - ^MS^© 

[07] xv- hlzviHMfcSffifNSHIIJfc-Cftoififfi^ 

Sift"** -f Af-V - hT'&S. 
[^©IffiBS] 
1 

2 £ffit+g§ 

1 1 &ajgis 

12 <mea$iB 

10 13 fflffi*© 

14 ga&Br^s 

2 1 e^mas 

22 ma 

2 3 ig«« 

2 4 A/Dgfc^K 

2 5 irA 

2 6 .<g)«*.lllft * 

27 sa^BHfttittiiai^a 

2 8 bi/XJfg 
20 2 9 iiiS^g 




2? 



f6 



Z5 



3- 
\ 
' -f< 



22 
•-WV- 



[04] 



[135] 



25 



-A — i 



-A 



-AV% 

22 




(6) 



mi) 




(8) «6a¥5-1 2 2 768 



[07] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



0f IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





